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Abstract:　Critical point detection(CPD)of planar curves can be well applied in approaching of curves using poly-lines , which
has very important applications in image recognition , measurement and analysis.As digital lines are commonly composed by several
continuous short lines ,which are horizontal(k is 0), vertical(k is 1)and ±45°(k is ±1)lines.We call these four lines basic lines
and define the maximum length of every basic line as corresponded directional pixel length(DPL), which are further denoted as Lx ,
Ly , L+ and L-.Furthermore, four theorems on DPL are proposed , based on which , an automatic algorithm for CPD is also presented.
The comparisons of algorithms from Ansari-Huang , Zhu-Chirlian and ours was showed.The satisfactory experimental results have
demonstrated that our algorithm has apparent advantages in reducing critical point number and spatial-temporal spending.
Key words:　critical point detection;directional pixel length (DPL);line judgment;leaning line
1　??
　　????????????? ,??????????
??????????.?????????????? ,?
??????????????? 、??????????
????[ 1 , 2] .
????????????????????????
?.?????????????????????? ,??
??????????????????????????
?[ 2 , 3] .???????????? ,??????????
???????????????.?? , ?? Hough ???
??????????????????????????
???????????[ 4, 5] .
???? ,???????????????? , ???
??????????????????? , ??????
?.????????????? ,???????????
??????? , ?????????????????.
?????????????????????? , ?
?????????????? , ???????????
???????????????? ,?????????
????.
2　??????????????
　　?????????????? x ??? y ???? ,
??? y?x????? , ???? k ≤1(?1?(a)～
? 1　????????????(k ???)
????:2001-04-09;????:2001-10-06
????:??????????(No.G14119);?????? UGC??(No.Polyu 119/ 96E? Polyu 1.42.37.A050)
　 ? 5?
2002? 5?
?　　?　　?　　?
ACTA ELECTRONICA SINICA
Vol.30　No.5
May　2002 　
(e));??? x? y ????? , ?? k >1(? 1?(d)～
(h)).
??????? ,???????? 、??????±1
???????????????.??????????
? 1??????? , ???????????? , ????
?.????????? 、?? 、45°?-45°????????
?? ,????????????? , ???? Lx , Ly , L+?
L-???.
?? 1　???????? , Lx>1 ? Ly>1 ????.
???.
??2　???????? , L+>1 ? L ->1 ????.
??　??????????????? x ??.??
???????? , ???? x ?? y=kx+b ?????
x1、x2 , ??????:
(y1-1)+0.5≤kx1+b<y1+0.5 (1)
y1+0.5≤k(x1+1)+b<(y 1+1)+0.5 (2)
(y2-1)+0.5≤kx2+b<y2+0.5 (3)
(y 2-2)+0.5≤k(x2+1)+b<(y 2-1)+0.5 (4)
???(1～ 2)??(3～ 4)???? L+>1 ? L->1 ?
??.??(2)?:
y 1+0.5-k≤kx1+b<(y 1+1)+0.5-k (5)
??(1)?(5),? y1+0.5-k ≤kx1+b<y 1+0.5 , ? y 1
+0.5-k<y1+0.5 ,?? k>0;
?? ,?(3)?(4), ?? k<0 ,???? k>0 ?? , ??
????? , ?????????? L+>1 ? L->1 ? x
??;?????????? y ??.??.
?? 3　???????? , Lx>2 ? L+>2 、L->2 ?
???.
??:??? 2 , L+>2 ? L->2 ??????.???
??? Lx>2 ? L+>2 ? L ->2??????.?????
??? Lx>2 ? L +>2 ????.????????? Lx>
2 ? L +>2 , ???? x ?? y= kx+b ????? x1、x2 、
y 1、y 2 ,???????:
(y 1-1)+0.5≤kx1+b< y 1+0.5 (6)
(y 1-1)+0.5≤k(x1+1)+b<y1+0.5 (7)
(y 1-1)+0.5≤k(x1+2)+b<y1+0.5 (8)
(y2-1)+0.5≤kx2+b<y2+0.5 (9)
y2+0.5≤k(x2+1)+b<(y 2+1)+0.5 (10)
(y 2+1)+0.5≤k(x2+2)+b<(y 2+2)+0.5 (11)
???(6～ 8)??(9 ～ 11)???? Lx>2 ? L+>2 ?
??.????(6)??? 1 ,?:
y1+0.5≤kx1+b+1<(y1+1)+0.5 (12)
??(8)、(12),? k(x 1+2)+b<y 1+0.5≤kx 1+b+1 , ??
? kx1+2k+b<kx1+b+1 ,?? k<1/2;
????(9)??? 1 , ??(11), ? kx2+b +1<kx2+2k+
b ,? k>1/2 ,??? k <1/ 2 ?????.??????? ,
? Lx>2 ? L +>2 ????.???? Lx>2? L ->2 ??
??.??.
?? 4　???????? , Ly>2 ? L+>2、L->2 ?
???(????? 3 , ??).
???? 1 、2??????????????????
???? 1 ??? ,??? 3、4 ????±45°??????
??????? 2 ??? ,??????????????
??.
3　??????????
　　????? , ??????????????????.
??????????? 、??????????????
?? , ?????????????????????.??
Do?Dc???????????? , ?? Do ??????
??????????? , ? Dc ???????????
??????.????????? ,? P ? P0 ?????
?????????? , ?? Q0 ? Q1? P0 ???(???
??).???????????:
(1)???????????? P0.?? ,????.?
? , ?(2);
(2)? P0 ? 3＊3 ???? , ?? P0 , ?(1).?? , ??
P0??????? , ????? Q , ? Dc ?Do ???? , P
=Q , ?? DPL ???(? Do ??? 1 ? , ???? 0), ?
(3);
(3)? P ??????? , ???? Dc?? DPL ?.?
???????????? ,?(4):
　(a)P ???????;
　(b)???????? DPL????? 1(?? 1、2);
　(c)??? 45°??? DPL??? 2(?? 3、4)
(4)?? P ???????.? P ?????Q ,? P =
Q , ?? DPL??? , ?(3);?? , ?(5);
(5)? P0 ?3＊3???? , ?(1);??? P0 ??? Q ,
? Dc?Do?? P0Q?? , P =Q ,?(3).
4　???????
　　? 2 ?? 3???????????????????
????.??????? , ???? 2(a)、3(a)? 2(b)、2
(c)?????[ 7] , ? 2(b)?????[ 6] .
? 2　??????????(??????)
??[ 6] ????????? Emax??????? E itsq
?? , ???????????.?? 2 ?? 3 ?? , ???
?? Emax? E itsq?? 0 ,?????????.? 2 ? Ansari-
Huang? Zhu-Chirlian ????????? 53 ? 52 ,????
??? 36;??????? 3 ?????? 37 ????.
??? 2(a)?? 3(a)??????????? , ??
????? DPL??? 3 , ??? 3、4 , ?????????
641?　5　? ???:?????????????????
　? 3　?????? 2 ,??? Ansari-
Huang , Zhu-Chirlian ?????
?????????
? , ???????
??????;??
?? , ? 3(a)???
????????
? ,??? 2(a)??
???.?????
Ansari-Huang ? ? 、
Zhu-Chirlian ????
?????????
????????? ,???? 2(a)??????????
????????.
?????????????:? n ? m ??????
??????????? ,??????? , ???????
? ,???????? O(n);? Zhu-Chirlian ???????
???? O(n),?????? Γ??????[ 8] , ????
????.??????? , ??????? ,??????
????????? 、????? P0、P0 ??? 、Dc 、Do ?
? DPL?? ,???????? O(m), ?????????
??? ,?????????????????.
5　??
　　???????? ,??????????????? ,
??????????????????.???????
? ,????????????????????????.
????:
[ 1] 　Alan J F , Robert F.Automated conversion of engineering drawings to
CAD form [ J] .Proc.Of IEEE, 1992 , 80(7):1195-1209.
[ 2] 　Mokhtarian F ,Mackworth A K.A theory of multiscale , curvature-based
shape representation for planar curves [ J] .IEEE Trans.on PAMI ,
1992 ,14(8):789-805.
[ 3] 　Zhu Y , Seneviratne L D.Optimal polygonal approximation of digitized
curves [ J] .IEE Proceedings on VISP , 1997, 144(1):8-14.
[ 4 ] 　Pao D C W , Li H F , Jayakumar R.Shapes recognition using the straight
line hough transform:theory and generalization [ J] .IEEE Trans.on
PAMI , 1992 ,14(11):1076-1089.
[ 5 ] 　Chuang G C H ,Kuo C C J.Wavelet descriptor of planar curves:theory
and applications [ J] .IEEETrans.on Image Processing , 1996 ,5(1):56
-70.
[ 6 ] 　Teh C , Chin R.On the detection of dominant points on digital curves
[ J] .IEEE Trans.on PAMI , 1989, 11(8):859-872.
[ 7 ] 　Zhu P F , Chirlian P M.On critical point detection of digi tal shapes
[ J] .IEEE Trans.on PAMI , 1995 , 17(8):737-748.
????:
???　? , 1970? 3??????? , ?
?????????????? , ?? , 1998 ～
2001??????????????? ,???
???????????????? 、???
? ,????????????? ,?????
??????? 6? ,???? 20??.
???　? ,1937? 11??????? ,?
????????????? ,?? , ????
??????? 、???? ,????????
????? ,???? 100??.
???　? ,???? ,??/?? , IEEE?
??? ,???????????????? 、
????????? 、???? 、?????? ,
??????? 50??.
642 　　?　　?　　?　　? 2002 ?
